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INTRODUCTION 
 
 
Field crop scouting is an important part of the integrated pest management (IPM) 
decision-making process (Kogan, 1998). Traditionally, farmers have used professional field 
agronomists to scout corn, soybean, and other row crop fields through physical field visits. This 
role has changed little over the course of time. Scouting efforts by field agronomists help 
diagnose and troubleshoot issues experienced throughout the growing season. Increasingly, 
however, new technologies allow farmers to monitor field conditions from their computers or 
mobile devices. Nevertheless, many farmers balance use of these technologies with in-person 
visits from a trusted field agronomist in order to diagnose and manage field issues.  
Many field agronomists record their scouting notes to document the field issues for 
current management decisions and/or for future reference. Modern crop scouting tools include 
the use of mobile scouting applications (apps) on smartphones or tablets. These apps allow field 
agronomists, farmers, and other crop advisors to document scouting observations while viewing 
the issue within a field.  
Throughout the 2014 to 2018 growing seasons, over 1,000 field scouting notes were 
recorded and summarized using a mobile scouting app, primarily documenting issues in corn and 
soybean fields in central Iowa. This summary of field scouting notes shows the frequency of 
various field issues experienced by local farmers during these growing seasons and correlates 
field issues with weather patterns. Ultimately, the value of using a mobile scouting app for 
recordkeeping will be reviewed to show how field agronomists and farmers can benefit from 
continued app use.  
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BACKGROUND 
Integrated pest management (IPM) is a strategy to help farmers properly manage pests in 
their crops while considering economics and environmental impact. IPM strategies are based on 
pest (insect, pathogen, weed), host (crop), and environmental interactions (Radcliffe et al., 2008). 
After identification of a pest issue through field scouting, the farmer can then decide about 
available management strategies and the profitability of implementing a particular strategy. 
Economic thresholds allow farmers to make guided decisions on when to plan a management 
strategy such as spraying a pesticide (Higley and Pedigo, 1996).    
While scouting and recordkeeping are two of the cornerstones of IPM and provide 
farmers with valuable information, proper scouting and subsequent recordkeeping takes 
significant time and persistence. Farmers often manage hundreds or thousands of acres and have 
multiple other aspects of their farming business to attend to. This makes it hard to find time to 
properly scout their fields. It is no surprise then, that many farmers consider IPM as a 
complicated and time consuming process (Ehler, 2006).  
When field agronomists scout fields for farmers, they record scouting notes, which allows 
clients (i.e., farmers) to observe key factors that may impact immediate or future management 
decisions in a field. The recordkeeping aspect of scouting has evolved significantly in recent 
years. A notebook and a pen were the traditional recordkeeping tools, but are being replaced with 
mobile app technologies that allow for more efficient and transparent crop scouting.  
Mobile scouting apps allow for quick note-taking on a phone or tablet while in a field. 
All data are readily available to reference on the mobile device later, which provides more time-
efficient scouting. With the ability to collect and categorize photos within the app, better 
visualizations can be used, referenced, and stored to help understand the scouting issues noted. 
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Communication is easier and quicker when scouting notes can be shared with the farmer through 
email or text messaging, sometimes while the scout is still in the field. Ironically, the main 
challenge of using a mobile scouting app is managing the multiple functions of a mobile device 
while in a field. Phone calls during a scouting visit can prevent use of the app while on a call. 
Extensive use of the app or other mobile device features may drain the device’s battery, which 
can limit further or prolonged use. Rainy conditions can also limit the effectiveness of using a 
mobile device in the field. These limitations can diminish the use of the mobile scouting app.  
Although multiple mobile scouting apps are available for field agronomists, this research 
used the Encirca® View app, which was developed and released in 2014 (Gillam, 2014). Other 
industry scouting apps include Farm Dog© (FarmDog, 2020), ScoutPro© (ScoutPro, 2020) and 
Xarvio™ (Xarvio, 2020). The Encirca® View app was chosen because the primary investigator 
in this research was employed by Pioneer Hi-Bred International, the creators of the app. Encirca® 
View was made available on iOS and Android devices but was replaced in 2020 by the Pioneer 
Seeds app (Corteva, 2020). Features of Encirca® View included: a) new scouting note creation 
page; b) list of notes created by user or shared by another individual; and c) a map overview of 
each georeferenced scouting note. 
On each note page, scouting observations and meta-data can be entered. Some of the 
meta-data includes the field name, crop type, growth stage, crop condition rating, soil moisture 
rating, and a description section. These meta-data help categorize the notes to inform future 
decisions. Multiple pictures of the crop or field issue can be added to the note as a visual record 
(Figure 1). 
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Figure 1. Screen shots of Encirca® View app note creation (left) and picture collection (right).  
 
The ability to record pictures and crop observations while using a mobile device in the 
field provides faster and more efficient documentation by a farmer or field agronomist Once 
saved, notes are visible to the farmer and field agronomist and can be referenced at a later date. 
Georeferenced notes are visible on a map within the app (Figure 2). These notes can also be 
shared with others through email or within the app. 
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Figure 2. Screen shots of Encirca® View app navigation map (left) and note list (right).  
 
APPROACH 
The field scouting notes recorded and analyzed for this report were taken primarily from 
corn and soybean fields during the 2014 through 2018 growing seasons. The primary investigator 
served as a Pioneer Territory Manager from 2014 to 2017, and as a Pioneer Field Agronomist in 
2018. All field scouting notes were recorded in central Iowa, including Grundy, Iowa, Jasper, 
Keokuk, Mahaska, Marion, Marshall, Monroe, Polk, Poweshiek, Story, Tama, Wapello, and 
Warren counties (Figure 3). Field scouting notes were created during general scouting activities 
or when visiting a field by farmer request. Product specific notes and agronomic observations 
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recorded during field visits were removed from the data presented here. Recordkeeping data 
include the date of each field scouting note, title, crop, note description, latitude/longitude, and 
general agronomic purpose of the note. These data will provide some perspective of the value 
presented from constant use of this scouting app through multiple growing seasons. 
 
Figure 3. Locations of field scouting notes taken between 2014 and 2018. Field scouting notes 
occurred in the Grundy, Iowa, Jasper, Keokuk, Mahaska, Marion, Marshall, Monroe, Polk, 
Poweshiek, Story, Tama, Wapello, and Warren counties in Iowa.  
 
Approximately 750 to 1,000 fields were scouted each year. Most visits occurred from 
May to October, which is a typical growing season range for corn and soybeans planted in Iowa. 
Notes were recorded on the mobile scouting app from approximately 25% of field visits. Of the 
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1,034 notes recorded from 2014 to 2018, approximately 85% were from unique field visits while 
15% were from fields that had been visited at an earlier date.  
Typical fields ranged from 80 to 100 acres and required approximately 30 minutes to 
scout. Recording notes using the scouting app takes an average of 5 minutes for each field. This 
is about the same amount of time needed to record scouting notes using paper, yet mobile notes 
are organized for much easier accessibility on a mobile app. Archived mobile notes also can be 
found with searchable keywords. Not all field visits required a scouting note, especially if the 
field and crop were healthy. This is main reason for such low frequency of notes taken (25%), 
compared to fields visited.  
Details documented in a typical field scouting note include the growth stage, pests 
present, and crop health observations. Photos of pests or symptoms of plant problems were 
collected to make sure the farmer had an image to reference. When diseases were present, 
disease severity and incidence were determined. Disease severity measures the percent of the 
crop tissue affected by the disease while disease incidence measures the percent of plants with 
disease (Kranz, 1998). When the identity of a disease or other problem (e.g., nutrient deficiency, 
herbicide injury) could not be determined while in the field, samples were sent to a diagnostic 
lab or an agronomy publication was referenced to help correctly identify the issue. After solving 
the issue, notes were edited with the proper identification and diagnosis to ensure accurate 
information was available for the farmer. Publications frequently referenced include A Farmer’s 
Guide to Corn Diseases (Wise et al., 2016) and A Farmer’s Guide to Soybean Diseases (Mueller 
et al., 2016) for corn and soybean disease identification and diagnosis. For insect and crop 
nutrient deficiency identification, the Iowa State University Corn and Soybean Field Guide 
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(Sisson and Mueller, 2016) was referenced. Pioneer’s online tools also were used as resource for 
proper corn and soybean pest or crop health issue identification (Pioneer, 2019).  
The large number of field scouting notes were collected for several reasons, including a) 
to provide a value-added service to farmers; b) to understand pest or plant health issue impact on 
yield; c) to provide proper diagnostics; and d) to gather information for future field agronomist 
training purposes. In most instances, field note observations were shared with the farmer, and 
accompanied discussions about why the issue(s) occurred and potential management 
considerations. The ability to take and share pictures allows the farmer better visualizations of 
the crop condition. For this purpose, Pioneer has recently updated their latest scouting app, 
Pioneer Seeds, with the ability to include an aerial image of the field when the note is taken to 
help show a depiction of the full-field crop health differences at the time the scouting occurs.  
Practices such as field scouting are part of the service expected by a farmer from industry 
seed dealers or salespeople, who often assume field agronomist roles. It makes sense for a 
Pioneer salesperson to also fulfill the role of field agronomist since they are familiar with the 
seed product planted, the fields where it is planted, and the goals of the farmer customer. Pioneer 
employees are trained to follow the company’s “Long Look” principles which includes the 
statement: We give helpful management suggestions to our customers to assist them in making 
the greatest possible profit from our products (Pioneer, 1999). Field scouting and associated 
notes help to inform these management suggestions. Other sources of agronomic and pest 
management information include university extension, agriculture cooperatives, and independent 
crop consultants.    
Prolific note-taking during crop scouting was also driven by the benefit of understanding 
yield impact from in-season scouting observations. Hail events provide a good example of this. 
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When notes are taken immediately after a hail event, impact on yield is not likely to be known. 
With georeferenced notes, injured areas of fields can be visited after grain fill to evaluate how 
yield was impacted. Other observations such as nutrient deficiencies, insect defoliation or other 
injury, disease severity, and herbicide damage were recorded with the intention of observing 
late-season yield impacts on the plant. Some of these observations require in-season management 
decisions which can then be evaluated at the end of the season for economic response.  
A third reason for collecting many field scouting notes was to ensure proper diagnosis of 
field issues. Sometimes a field or plant issue could not be identified while in the field due to 
confusing symptoms or lack of agronomic knowledge. There were many situations when a 
correct identification of the agronomic issue could not be determined while in the field. Taking 
adequate notes and pictures to document the problem was necessary to be able to solve the issue 
at a later date. 
Lastly, another important purpose for taking field scouting notes was the ability to use 
them in future trainings for field agronomists or for improving recommendations to farmers. 
Many of the images obtained from field scouting notes were used to help train colleagues and 
clients on issues observed within the field each year. For example, the impact of early disease 
infections can be observed if both fungicide-treated and non-treated areas exist in the same field. 
Images of diseases from early infection to full sized lesions can help with identification training 
and display how fast a disease can spread under certain documented conditions throughout the 
season.  
 Many field visits during the five years of this study did not warrant note taking using a 
mobile scouting app as field issues were minimal or non-existent. Also, professional tact and 
respect for individuals prevented picture taking and note production while discussing issues with 
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farmers. If a farmer client is visibly concerned over the possible profit he or she just lost during a 
severe weather event, taking pictures and notes is considered unprofessional. Technological 
limitations also exist. For example, the geolocation feature and prolonged use of this app while 
taking notes can drain the battery of a mobile device.  
 
RESULTS AND DISCUSSION 
 
General scouting notes 
Field scouting notes were recorded between the months of April and October from 2014 
to 2018 using the Encirca® View app. Of the 1,034 notes taken, 781 (75.5%) were from corn 
fields, 251 (24.3%) were from soybean fields, and 2 (0.02%) were from alfalfa fields (Figure 4; 
alfalfa data not shown).  
Of the 1,034 notes taken, 399 (38.6%) had an associated agronomic issue from at least 
one of the following classifications: diseases, herbicide injury, insect pests, nutrient deficiencies, 
weather-related issues, and weed escapes (Figure 5). The remaining scouting entries were from 
fields with no noted major agronomic issues. Many notes recorded multiple agronomic issues in 
a single field. Each of the agronomic issue classifications were further divided into subcategories 
to examine specific issues. Subcategorization helps identify agronomic trends each growing 
season.  
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Figure 4. Field scouting notes recorded using the Encirca® View app in corn and soybean fields 
from 2014 through 2018 in central Iowa, sorted by year and crop (A) and by month (B). 
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Figure 5. Agronomic issues documented in corn and soybean fields from 2014 through 2018 in 
central Iowa sorted by year (A) and by crop for each classification (B). 
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in the season, with the purpose of informing the farmer of potential management decisions that 
could still be implemented such as foliar pesticide applications. However, late observations of 
diseases were not as actively documented and were inconsistently reported. This is due to the 
lack of economic management opportunities available for late season disease control. It is 
important to note that prevalent diseases in any given year were generally not recorded, as their 
common occurrence caused them to be largely disregarded during scouting. For example, 
northern corn leaf blight (NCLB) was very common in 2015 (Mueller, et al., 2016), but was not 
recorded as frequently as observed. A consequence of inconsistent disease documentation may 
result in an unexpected buildup of a certain pest over time that may impact future crop yields. 
The major corn diseases categorized in this data set includes: anthracnose stalk rot, 
common rust, gray leaf spot (GLS), Goss’s wilt, NCLB, Physoderma brown spot, and southern 
rust (Table A.1.). Other corn diseases were identified during this 5-year period including 
multiple root, stalk, and ear rots, but at very low instances. NCLB was recorded 106 times, 
occurring on 48% of the disease notes and 10% of the total notes recorded (Figure 6). More notes 
were recorded for NCLB in 2015 than the rest of the corn diseases combined over this 5-year 
span. GLS was the second most documented disease, appearing on 32% of all corn disease notes 
(Figure 6). NCLB was more commonly observed in the month of June while GLS was observed 
more frequently in July. Corn foliar fungicides can provide economical returns when there is 
significant disease pressure from corn diseases such as GLS and NCLB (Wise and Mueller, 
2011). In 2015 and 2016, a large amount of field scouting occurred as a reaction to very high 
levels of disease in Iowa. Timely observations during heavy disease pressure years provided 
quick recommendations to farmer management decisions.  
 
16 
 
 Soybean diseases were observed less often than corn diseases, appearing on only 15% of 
the disease notes. The major soybean diseases categorized in this data set include: frogeye leaf 
spot, pod and stem blight, sudden death syndrome (SDS), and white mold (Table A.2.). Other 
soybean diseases were identified during this 5-year period including bacterial blight, Cercospora 
leaf blight, Phomopsis seed decay, Septoria brown spot, stem canker, soybean vein necrosis virus 
(SVNV), and multiple root rots, but at very low instances. SDS was the most frequently observed 
soybean disease accounting for 19 of the 29 documented soybean disease notes (Figure 6). SDS 
can be a prevalent disease on soybeans in Iowa (Leandro, et al., 2013). However, it should be 
noted that SDS  appeared in a majority of fields during 2014 and 2015 by mid-season that it was 
not noted every time it was observed. SDS was observed mainly in soybean reproductive stages 
during the months of July and August. The same issue was for frogeye leaf spot in 2018, when it 
was observed frequently, but not documented. More consistent documentation of common 
diseases such as SDS and frogeye leaf sot would help identify fields, varieties, or practices that 
have higher risk of future incidence.  
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Figure 6. Frequency of observations for northern corn leaf blight (NCLB) and gray leaf spot 
(GLS) of corn and sudden death syndrome (SDS) of soybean. Data collected from 2014 through 
2018 in central Iowa. 
 
Insect pests 
Only 34 of the 1,034 notes recorded observations of insect pests (7%). Corn rootworm (CRW) 
accounted for 56% of all corn insect observations. Corn rootworm observations are commonly 
made in root-lodged corn (Spike and Tollefson, 1991). Most of the CRW observations were 
noted during later larval and early adult stages of insect development, which occurs in July and 
August. The corn rootworms observed in 2015 were predominately northern corn rootworms in 
first year corn rotations (Figure 7). Both northern corn rootworm and western corn rootworm are 
common in Iowa fields (Dunbar and Gassmann, 2013).     
Soybean insect observations appeared on only 3% of all field scouting notes. Bean leaf 
beetle was the most common insect observed in soybean fields. One insect that was observed in 
both corn and soybean crops was the two-spotted spider mite (Figure 7). Two-spotted spider 
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mites were more commonly observed in corn than in soybean. This was due to the significant 
number of observations in corn in July 2016 in Marion and Mahaska counties. A localized 
drought in these counties allowed for a heavy population buildup, as two-spotted spider mites 
prefer hot and dry conditions (Klubertanz, et al., 1990). 
 
Figure 7. Corn rootworm and two-spotted spider mite observations from 2014 through 2018 in 
central Iowa. Note, two-spotted spider mite was not observed in 2014 and observations in 2015, 
2016 and 2017 were on corn, except one soybean field.  
 
Weather related issues 
The weather related issues category includes the following subcategories: emergence issues, 
greensnap, soil compaction, drought, hail, and lodging. Emergence issues were categorized in 
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the lodging occurred mid-season because of saturated soils and strong winds. Multiple factors 
can contribute to mid-season root lodging, including hybrid selection, saturated soils, and corn 
rootworm feeding (Elmore, 2005). Soil compaction and emergence issues were observed and 
documented every year.  
 
 
Figure 8. Weather related issues observed on corn and soybean from 2014 through 2018 in 
central Iowa.  
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Herbicide injury 
There were 34 field scouting notes with herbicide injury, representing just 3% of all 
notes. Twenty-one (62%) of the herbicide injury notes occurred in corn fields. The most 
herbicide injury notes were recorded in 2015. The herbicide injury category was further analyzed 
to show the frequency of injury per herbicide mode of action group (Hartzler and Jha, 2020) 
(Figure 9).  Group 2 herbicides (ALS inhibitors) caused the most common herbicide injury 
symptoms identified in corn. All group 4 (growth regulator) injuries were observed in soybeans. 
Growth regulator damage increased after Dicamba resistant soybeans were introduced and 
adopted in Iowa, which created more risk for off-target damage (Hartzler, 2017). Group 14 (PPO 
inhibitors) herbicide injuries were observed every year, primarily in corn. The least commonly 
observed injuries were caused by group 15 (long-chain fatty acid inhibitors) herbicides.  
 
Figure 9. Herbicide injury documented by mode of action group for each crop. Group 2 includes 
ALS inhibitors; group 4 includes growth regulators; group 14 includes PPO inhibitors; group 15 
includes long-chain fatty acid inhibitors. Data collected from 2014 through 2018 in central Iowa. 
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Weed escapes 
A total of 6 weed escapes were observed in corn while 8 were observed in soybean. All 
documented weed escapes were for waterhemp. All weed escape observations occurred in fields 
that had herbicide post-emergence applications with suspected herbicide resistance (Bell, et al., 
2017). Weed escapes were the least documented category, with 9 notes from 2018, 4 from 2017, 
and 1 from 2015.  
 
SUMMARY 
Summarizing field scouting note data and determining trends helps identify frequently 
occurring agronomic issues that impact farmers on a regular basis. Weather events, although 
unpredictable, were the most commonly documented agronomic issue followed closely by 
disease issues. Precipitation and temperature trends were an important factor for the development 
of frequently observed corn foliar diseases such as NCLB and GLS (Figure A.3. and Table A.4.). 
Other issues in which a moderate number of observations were recorded include SDS, corn 
rootworm, lodging, emergence, herbicide injury, and corn nitrogen deficiency. Some issues such 
as herbicide injury and insect pressure were too infrequent to correlate with appropriate weather 
data trends. Updated agronomy training materials were created by the primary investigator using 
information from the scouting notes that documented the higher-frequency issues. These 
documented observations provide updated local images referenced in training materials rather 
than pulling images from commonly used internet sources. Sharing these resources within 
Pioneer allowed others to use updated training materials in different geographies that may have 
not experienced various pests or problems. The multitude of updated pictures has allowed better 
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identification materials for farmers and agronomists within Pioneer. The perceived value of these 
notes from farmers was an important factor that was not measured, but may include economic 
and yield benefits associated with improved pest management. For example, the investigator 
experienced many situations in which the notes provided immediate or future opportunities for 
the farmer to address a pest or weed species concern with chemical control or future cultivar 
selection. The greatest value derived from using this app centers around the recordkeeping 
component, which facilitates learning from unique field issues as they progress through the 
season, developing training materials, and improving decision making in future years. 
  After extensive use of this scouting app, a few improvements are recommended that 
could allow for easier adoption of this platform. Updated aerial imagery for the field of interest 
would be beneficial so that scouting could be targeted for areas within a field that show recent 
stress symptoms. The other improvement suggestion is to have note summaries available in a 
simple format to allow a note to be sent to a farmer with text messaging after a field has been 
scouted. Pioneer’s newest app addresses both of these areas of improvement.  
 One final recommendation is for the scout to continue to both document and summarize 
agronomic notes on a more consistent basis, even if the problems are widespread or seemingly 
unimportant, to identify trends and more future learning opportunities. Many observations went 
undocumented which produces an inconsistent set of data on a yearly basis. More diligent 
documentation would allow for better yearly comparisons and correlating with weather trends.  
This summary shows that mobile scouting apps can provide value to both the investigator 
and the farmer if used consistently throughout the growing season. Even if mobile scouting apps 
provide more convenience and efficiency over traditional paper scouting notes, the process still 
requires diligent documentation for proper recording of historical pest and field trends. 
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Ultimately, we should continue to improve and increase scouting efforts in order to allow 
farmers to make profitable and timely management decisions for their farms.  
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APPENDIX  
Table A.1. Agronomic issues and instances noted across all corn scouting notes between 2014 
and 2018 in south central Iowa. 
 Number of times noted 
Agronomic issue 2014 2015 2016 2017 2018 Total 
Anthracnose stalk rot 1 1 2 0 0 4 
Bacterial leaf streak 0 0 0 0 1 1 
Common rust 4 1 3 2 0 10 
Eyespot 0 2 0 0 0 2 
Gray leaf spot 3 14 23 7 15 62 
Goss's wilt 2 0 1 0 1 4 
Holcus leaf spot 0 1 1 0 0 2 
Northern corn leaf blight 21 70 14 1 0 106 
Physoderma brown spot 0 2 2 0 1 5 
Pythium root rot 0 1 0 0 0 1 
Rhizoctonia root rot 0 1 0 0 0 1 
Southern rust 0 1 0 2 0 3 
Trichoderma ear rot 0 0 2 0 0 2 
Aphids 1 1 1 0 1 4 
Corn rootworm 0 23 10 0 6 39 
European corn borer 1 0 0 0 0 1 
Japanese beetle 0 0 0 0 1 1 
Seed corn maggot 0 0 2 0 0 2 
Two-spotted spider mite 0 0 15 2 1 18 
Brown stinkbug 0 0 3 0 0 3 
Wireworm 0 2 1 2 0 5 
Greensnap 3 1 3 0 5 12 
Compaction 0 8 2 0 1 11 
Drought 0 1 4 4 3 12 
Emergence 13 1 5 0 1 20 
Hail 0 0 1 4 1 6 
Lightning strike 0 0 0 0 1 1 
Lodging 4 20 8 0 8 40 
Nitrogen deficiency 6 3 7 1 12 29 
Potassium deficiency 0 0 1 2 2 5 
Silver leaf symptom 1 1 6 0 0 8 
Sulfur deficiency 8 4 1 1 3 17 
 
30 
 
Anhydrous ammonia injury 1 1 4 0 0 6 
Herbicide injury 5 8 2 1 5 21 
Weed escape  0  0 0  1 5 6 
Notes with no issues a 88 36 26 68 93 311 
Total 162 204 150 98 167 781 
 
a Notes with no issues includes observation notes with all crop health and physiological 
observations where no pest or agronomic issue was noted. Notes were still taken even if no 
agronomic issue was reported in many situations. 
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Table A.2. Agronomic issues and instances noted across all soybean scouting notes between 
2014 and 2018 in south central Iowa. 
 Number of times noted 
Agronomic issues 2014 2015 2016 2017 2018 Total 
Bacterial blight 0 0 1 0 0 1 
Frogeye leaf spot 0 2 1 0 0 3 
Fusarium root rot 0 1 0 0 0 1 
Phytophthora root rot 0 0 0 0 1 1 
Pod and stem blight 0 2 0 0 3 5 
Rhizoctonia root rot 0 1 0 0 1 2 
Septoria brown spot 3 0 0 0 0 3 
Soybean cyst nematode 3 0 1 0 3 7 
Soybean vein necrosis virus 0 1 0 0 0 1 
Stem canker 0 1 0 0 0 1 
Sudden death syndrome 2 6 10 0 1 19 
White mold 1 0 1 0 0 2 
Bean leaf beetle 1 0 2 3 0 6 
Brown stinkbug 0 1 0 0 0 1 
Japanese beetle 0 0 1 1 1 3 
Seed corn maggot 0 0 1 0 0 1 
Soybean aphid 0 4 0 1 0 5 
Two-spotted spider mite 0 1 1 1 0 3 
Compaction 1 1 0 1 0 3 
Drought 0 0 1 0 0 1 
Emergence 3 1 4 3 3 14 
Hail 0 0 0 2 0 2 
Sulfur deficiency 0 0 1 0 8 9 
Herbicide injury 0 2 1 6 4 13 
Weed escape 0 1 0 3 4 8 
Notes with no issues a 19 12 27 24 54 136 
Total 33 37 53 45 83 251 
 
a Notes with no issues includes observation notes with all crop health and physiological 
observations where no pest or agronomic issue was noted. Notes were still taken even if no 
agronomic issue was reported in many situations. 
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Figure A.3. Rainfall accumulation (inches) from June 1 to August 31 during 2014 to 2018 in 
Newton, Iowa. Data provided by the Iowa Environmental Mesonet (Iowa State University). 
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Table A.4. Rainfall and growing degree daya departure from the 30-year average and number of 
days exceeding 90% relative humidity for Newton, Iowa. Data provided by the Iowa 
Environmental Mesonet (Iowa State University). 
Year 
June July August Total 
Rainfall departure from 30-year average 
2014 3.1 0.2 1.8 5.1 
2015 4.1 1.4 2.3 7.7 
2016 -2.5 1.7 1.6 0.7 
2017 -3.3 -2.1 0.8 -4.5 
2018 3.0 0.0 0.5 3.5 
 Growing degree day departure from 30-year average 
2014 -8.3 -141.4 -16.0 -165.7 
2015 -32.3 -53.4 -78.5 -164.2 
2016 61.2 -32.9 9.0 37.3 
2017 27.2 21.6 -103.0 -54.2 
2018 70.2 -26.9 2.0 45.3 
 Days exceeding relative humidity above 90% 
2014 23 18 31 72 
2015 27 31 31 89 
2016 25 28 31 84 
2017 14 26 30 70 
2018 27 28 29 84 
a Growing degree days calculated using base 50°F and 86°F maximum.  
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Figure A.5. Example of 2017 hail event scouting and subsequent observations of the same 
location throughout the growing season (photos by Matthew Vandehaar, 2017).  
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Figure A.6. Northern corn leaf blight severity was tracked throughout the 2015 growing season 
on specific plants to determine yield impact. Georeferenced scouting notes allowed for weekly 
tracking of diseases from the same set of plants to track the progress and severity of foliar 
diseases (photos by Matthew Vandehaar, 2015).  
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Figure A.7. Scouting image of western corn rootworm larvae (left) and emerging adult (right) 
from June 2018 in continuous corn field (photo by Matthew Vandehaar, 2018).  
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Figure A.8. Lodging observed in corn after 2016 mid-season severe weather event (photos by 
Matthew Vandehaar, 2016).  
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Figure A.9. Sulfur deficiency observed in soybean field (left), and sulfur deficient plants 
compared to healthy plants (right) (photos by Matthew Vandehaar, 2018).  
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Figure A.10. Group 4 herbicide injury (growth regulator) observed in soybeans in 2018 (photo 
by Matthew Vandehaar, 2018).  
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Figure A.11. Soybean field with significant amount of waterhemp weed escapes observed in 
2015 (photo by Matthew Vandehaar, 2015).  
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Figure A.12. Example of training materials generated from nitrogen deficiency notes taken in 
July of 2018 (photos by Matthew Vandehaar, 2018).  
 
